Abstract

23
The activity and selectivity of bi-functional carbon-supported platinum catalysts for the suggesting that the presence of surface functional sites distributed in inner and outer
33
surface favours a homogeneous metal distribution. On the other hand, the higher 34 hydrogenating activity of the catalysts prepared with the mesoporous carbon pointed out 35 that a fast molecular traffic inside the pores plays an important role in the catalysts 36 performance. For n-decane hydroisomerization of long chain n-alkanes, higher activities 37 were obtained for the catalysts with an optimized acidity and metal dispersion along 38 with adequate porosity, pointing out the importance of the support properties in the 39 performance of the catalysts. dried at 95 ºC and stored in a dessicator until use.
Introduction
152
The other carbon material used was a commercial carbon supplied by NORIT
153
(GL-50) was also used. To increase the content of oxygen surface complexes the sample 154 was submitted to a wet oxidation treatment using concentrated HNO 3 (i.e., 21 and 65 
158
The metal function was introduced on the carbon samples using the impregnation Textural characterization of the solids was carried out by means of gas adsorption. 
181
Before the isotherms acquisition the samples (≈ 50 mg) were outgassed for 7 h at 120 ºC 182 under vacuum better than 10 -2 Pa.
183
The surface chemistry of the carbon materials was characterized determining the The ash content of the sample CMK-3 was determined to check the efficiency of the 234 silica scaffold removal step, as indicated in [2] . Briefly, the carbon matrix was burnt out 235 and the mass balance was determined afterwards. The result obtained (ash content ca.
236
0.2 %) showed that a complete mineralization of the inorganic scaffold was achieved.
237
The results of nitrogen adsorption and TEM characterization of sample CMK-3 238 were presented and detailed discussed elsewhere [16] . In brief, the N 2 adsorption-239 desorption isotherm follows a typical type IV shape with hysteresis, according to
240
IUPAC classification [34] , revealing the mesoporous nature of the material. This is also 241 evidenced in the textural parameters displayed in Table 1 . The mesopore-size On the other hand, carbon GL-50 showed, as type I/IV isotherm (Figure 1 ), function had no significant effect on the textural properties of the samples (Figure 1) .
315
Conversely the preparation of sample Pt/CMK-3 was followed by an important decrease 316 of the mesopore volume. However, it is interesting to point out that the pore size The results obtained by H 2 chemisorption assays are displayed in Table 3 (Table 1) . Large Pt nanoparticles of a few mesopores width 369 were also observed for the pristine GL-50 carbon. Given its porous features, this effect 370 could also be attributed to the mesopores present in this carbon. However, it is 371 interesting to remark that smaller metallic particles (Δd TEM ) were obtained in both 372 oxidized samples, which textural features were similar to those of the pristine GL50 Table 3 378
The catalytic activity in hydrogenation of benzenic hydrocarbons (benzene or less Figure 5 shows the evolution of hydrogenating activity with time- Table 3 . The deactivation curves show a common behaviour for Pt/CMK-3 and Pt/GL-50 388 samples, with a high activity in the first instants of the reaction followed by a sharp 389 decrease and a low activity plateau. The initial hydrogenating activity, taken after 1 min 390 time-on-stream, shows a higher value for Pt/CMK-3 compared to the series of 391 microporous carbon-supported catalysts (Pt/GL-50 and its two oxidized counterparts).
392
This result was rather unexpected since Pt/CMK-3 presents the lowest metal dispersion, 393 with large Pt particles located mainly at the carbon external surface (Table 3 and Figure   394 4). The most plausible explanation for this behaviour could be linked to the role of the 395 mesoporosity on the kinetics of the hydrogenation reactions, which would increase the 396 circulation of reactant molecules and hence the initial hydrogenation activity.
397
Analogously, the predominant microporous character of GL-50 carbons limits the 398 diffusion of species inside the pores, leading to slightly lower hydrogenating activities 399 compared to CMK-3 (despite the low metal dispersion).
400
On the other hand, the effect of oxidation of the carbon support on the initial 401 hydrogenating activity is displayed on Table 3 . For sample Pt/GL50(65), the initial 402 hydrogenating activity was more than 10 times higher than the one presented for Pt/GL-403 50(21), and about 32 times higher than that of non-oxidized pristine carbon.
404
Considering that Pt contents and textural features are similar in the three samples, such 405 large differences in the initial hydrogenation activity can be ascribed to Pt dispersion 
412
These results corroborate that the catalytic activity does not only depend on metal 413 dispersion but it also relies on other effects like the location of the metal particles that 414 influence the reactant accessibility to the metal sites [44] . The pattern for product distribution was also common to all three catalysts, with 434 n-decane converted to mono (M) and dibranched (D) isomers and cracking products (C)
435
(for hydrocarbons with less than 10 carbon atoms). The product distribution for
436
Pt/CMK-3 sample is shown in Figure 7 as an example. The isomerization products, 437 mainly monobranched isomers are the main reaction products, with more than 75% 438 selectivity at low temperature that decreases to about 40% at the highest temperature.
439
The cracking products increased with the conversion and temperature, which indicates 440 that skeletal isomerization of n-decane to monobranched isoalkanes prevails at low 441 conversion [25] whereas dominancy of cracking reactions occurs at high temperatures.
442
The analysis of cracking products shows a broad distribution of compounds, which The resulting bifunctional catalyst has an adequate ratio between acid and 478 metal sites that promotes the occurrence of one isomerization step on the 
